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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an optical unit and optical pickup 
that reduce the number of component parts and that realize miniaturization 
advantageously. 

SOLUTION: An optical unit has two semiconductor lasers and a 
photodetector arranged on a semiconductor substrate. Optical beams 
emitted by the lasers are guided in the same direction by a beam splitter 
and irradiate a recording medium. An information signals is detected by 
receiving light reflected from the medium by a photodetector. A diffraction 
grating is formed on a plane parallel to the semiconductor substrate 10 on 
which the photodetector is arranged in the beam splitter 30, and the 
diffraction grating is disposed on a lens 50 for adjusting the divergence 
angle of the optical beam. Using this structure, it is possible to reduce the 
occupation area of the optical system, to adjust a numerical aperture on an 
objective lens with a lens, and to advantageously realize the miniaturization, 
for example. 
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#lifci*lfBK7 ( n = 1 . 5 2 ) OSS^^-ti- (^| 
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SIOBlttirU ¥fxH2l»:?yX*A85#3 O b (Dffi*t 
[0 0 3 0] &%OTi£<D*l^;h>-ar8§«ICfcL*T 

i*. ^ffeaia®?'; xas»3 o b $ s f s 1 ©53«i 

izmifim&>b$<-r st, i£*<yft£*£<T?£Si:i.N 

s«i-«k y . y a < «c« «fe d iz-r s c t *<-e 
[003 i] ±m*^i&mvit* siu>X5otLt 

<J> i (Diz t fcffl-f £ C £ £ 
[0 0 3 2] *fe % SJfiWTfl*, Jlffl-C^SIsl«f*&^fl) 

(T) lz«LS2~5lz^LfcJ:5&ta)t L 
•y$l=*fL0~4 5° ©HrtT-t.fctV 

[0033] S6~^8ii. *&mo>m<Dmmm (S2 

0« (f ©gStfi-^feoT. CD — RirDVD — 

ROMi©Ifttt©fc53fe¥a-'V hffeS. SM 5116 
*W(=miSJSCJi:^#(Dt,a)i:-r5C < tA<r-^S (C 

[0 0 3 4] ^mseijict^toi*, a6i-^-r«fc5 

ffltBS, tfl_D 1 , LD2t, 3fc«ltUS 

4. 5i, tf LD 1 , LD2fc«J:i;3l£ 

8tBS§4. 5 J El Lfcf IltSfi 1 O t ¥§6: f-A 

^f ; f4 46J:y*P^7AS : F4 5 (17) £ £3f 
U ^»ttLfce-A^7"'J -yf 3 O t»L/>X7 

iz % ^®u>X5oi*-yb— f-f>y«?4 4te- a 

X:X'J-;/$ffi3 1 tfllCMt; 

M*fltt*E=9A!XttliiSi 0 1 
■oXl^&o 1 1 ©fit* L D 1 Ii$l7 8 0 n m 

(S<g3fc) <BU— tfl?. »2<0^<*U— tfLD 2I*3S 
g6 3 0~6 5 0nm ( P(l3fe) <© U— tftfeS. 

[O 0 3 5] mi O^mftls— tf<Di£fi7 8 Onml:« 
lt, »S5fe0>tf-AX:Xy -;/$®3 1 (BS) T 

s (.smxftmm -.so%, r s (sfiatsstm) : 

5 0%TJ, 1 2 ©f i» L/-if fflSfi 6 3 O ~ 6 5 0 n 
mlC^LT. Tp (P(i3fcjgi®^) :0~50%, Rp 



(.pm%s.mm) :so~i oo%-cw. tr— ax7" 

y -y $ 3 0 <7>TS?I=I*» gl 1 <D#^tt: U— tf ( L D 1 ) 
t©0l:^l/-f<^ (*2a>|g|Srtt?) 6<fey, c 
©^l/-f 0^44i:e-AX7" l J 7^13 1 (Dffllz 

«ib>X5 oA<j^fig*4xru5. a^CH-cii. 3tf— 

Affltt^U-^r-f i: LT®^te^£»j£ltLi&t=itl 
«i£ tf— AX 7"'J»^3 0 TSi:S^1-5C t X-<f U— 
x-f >-ym ; ?-4 4i:LfcSI«T?&*6< > *fr&«tAl=l± 

-AX^'J •;/* 3 Ofl>-&fi£:7'JX'A®<J!>Sllji (H^Jfc 
?'jXA8?«-3 0 aOWW) izlt, 2 Ofl>¥#<* U— tf 
LD1, LD2©tb*Iif£a^ ; E-^-r*ltr^ ; E-^ffl<D 

items 1 0 1 A<S^*^Tt^. 

[0036] »D^7A (HOE) ] Sfc, ^0^7 

Ait^-4 5§i(coi\-c«*, 5 -e ass. •t+l.-etKD 

la^Jftfl: (CD-RSfcliDVD-ROM) G6fflB#. IB 

I8*£(* 8 o * p, p <a#-tf> s m&n&Miz j: y Eft* * 

fcfcn/f^A (HOE) l±-^4x-? f *i3t©t±ili4. 5l=3i 
Avti5A<, S7lc^-TJ:5(c> MftfSSal, a 2 ; 

bi, b zztizEmmtuz^^izis^-c^Zo mm 

al, a 2liPiijfc[5|$rt?, «igb 1 , b2l*S<a3tlsI 
8TT?feSo *HJ£0!]l=fcl*TI3\ 26S7 8 O nm0!)3tt* 
-AZ-ttfc-fZmmmtoB 0 (CD-R) IZgB^Lfcfc 
iKS6 3 0~6 5 0 nm0>3fet*— A^ajS-TSlB 
&S3M*8 0 (DVD-ROM) IZfigSfLfct^t. -^Jl 

& *L«E*ttfeli**« 4 »§97h p A* 

^4 5l=Atf*4x. LfcM^T, »J6E««l(*8 0*v& 

flNB«*tt2/3i:fty» 1 /3©JiE»liO?fei5]ST3t 
T% g|y<D2/3<D^6<±1^|51Sf3t < i:)Ec^ 0 Jcyp 

L<(is jfctttU«&74— *X, h5t(*^yttUlB, 

fc t 3 i=e«©*ia*a» (fctjii*HS: 

[0 0 3 7] [«®U>XlZ-3t%T) *H160« 
fcfeUTI*. «®U>X5 OICJzoT, BlW##i*L' 
—If L D 1 £ 2 <D¥^fc U— if L D 2 l*3fc t*-A$¥ 
Sjfet-T-Sn 'J J«— 9 U>X*7 2IC«LT2LM=^S^ 
fiSI=:i^M$^^rt^S. ^<Lt. CC-ei*. f 1©* 
9(4; U— tf L D 1 t tf— AX 7"';»^®3 1t ONI=tt 
Sl/>X5 0itEfi^t, mi <D^#(*U— tf LD 1 
<tm20)¥#i*U— tfLD2/)<3'jy-^ U>X*7 21= 

-¥3H*»;|S i o ±lzWtm<0^mW ls—*fO*H?4i 

ic«fcoT^pr«gi?. tan, vmiKffimiu. 
X75±-c©na (puna) 3&<isst:# % ^6gi^«>cr 

i:<. **i?4tKi£Lfei&S4EBBaftNAl (f-txlf 
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0, 45) . HPSNA2 (0. 6) £S5 1 §IJ£0!l(Di§ 

^ t ^*§©sag £ t o r ngrr S C t £ 5. 

[0 0 3 8] @8H\ >®JST-£$5fc&ffii§4, 50>g5fc 
I*. fc4:x.lS@*<D^i:<r=LDSI3t^i (ojfcHSrSte) 

0)lHIIIZ{4a-ri.^SlJgJtm ; ?-4 P D 1 ~ 4 P D 3 
(3#g|PD) , 5PD11~5PD42 (8#tllP 

d) $*H?tim-rz>*><D$mi*$>zb&x-£2> B a* 

m~lt. S139»4PD1-4PD3$7*-*XI7 
-<l#«iajffl3t«liaSlt L-C. £fc$SiaS!# 5 P D 1 1 

~5PD42ih7 -y+^yx^-^^ajffl^ttiii 

[0 0 3 9] C CIC fife§/^-^6 3 0~ 

6 5 0 n m0)3t 8 0 ICRMf Lfc £: £ 

(©. £fcH&y/<* — >#7 8 O nm©3te— A£fB^ 

$U $fe, ^al1, bll, a 2 1, b2 1tJ«fc 
tfa 1 2, b12, a22, b2 2 -e^-^roiis -ttt 

ft&mmtismmML <.ft&m&wo>mmizm&&*, 

fct(0T?fe-5o ^J3gf#5PD1 1, 5PD2 

1, 5PD31, 5PD41, 5PD12, 5PD2 

2, 5PD32, 5 PD 4 2lZfcMt^«lt±iai7J$, -t^ 
■fftPDn, PD21r PD31, PD41, PD12, P 
D 22 , PD32. PD 42 T?a-ri:-r5<!:. 3 If — A9j, & 

[OO 4 0] [3tf— A£) 
(PD 12 +PD 42 ) - (PD11 + PD41) 

(PD 2 1 + PD32) ~ (PD22+PD31) 

(PD22+PD32) - (PD 2 i+PD3i) 

[0041] =r— ^ffi&lif^igECDPD 1 1-PD42 
tPD 1 ~PD3<D^jffitb*l=cfcoT#e.*tS. 

[0 0 4 2] iot. h5*y4r>^xv— «#«feffl(±. 
tztTHt. KI7 8 0 nm(0jfcbf— A£fS^gH*8 0 

(CD-R) |Cgg«fLfct#l*. 3e-A7jS7*4»i« 
!^0^7AS?-4 5 1= 3 0<D3fc t*— A (d I~d3 (X 
tfv h) ) T-AltLrllSr7T£l±MlB®««:8 0© h^v 

<? (t) *isnc^iTiz»ai$^fc27>s(S3t«T±(c6 

O(03ttf— Afc&So ag6 3 0~6 5 0nm© 

5fcfc*— A£iE@$M*8 0 (DVD-ROM) (CfjgltLfc 
fi4g^7JS-e4»g|7hD<f5Am^4 5l=1 O 
<D3fetf— A (d I <*><*) -C?A^LTIlSr3ttt2»i9S3fe 



^±|z2 0<D3te-Ai:J5S. *HJ60"JT?I*. jfc&UJ 
[OO 4 3] C6WttLfc7'ijXArt©9aL'>Xt 

!§«»*©■«] *si«i«i-ei*, =sm?yXAS&#3 

0I=HU tf^Xtm (SFSK £fcl*BK7) £x 

^41) £ffi^Lf=*a>-e;fc5. ca>«fc5fcmj*KSi 

WCfcSo Lf=Ji<oT. *«HI±» ^©*-5l=LT^liS 

[0 0 4 4] 2*>lz x «B?fctf— Ax:7'J?*$ffllV 
SiSS (630~650nm) fl>^(* ls—*f<J>M?tn 

mzhitzto (mmmx'tt. pdjwittu— ^t* 

— AX^'J •y4«<DP<l3t# , ttA^ T pi { 0~1 0 %T? R 

s4<9o~ioo%) izmvi-t&t. ftmm®>mtffa± 

L» SiKgco^i*U-ifa)jli3Att©lRjJi$@SCi:A< 

[0045] j>jic. p>izmo>mtem (i3i 

^fcoT, fct^if^iSiB^fflroTtflimT-rx 

<HD&&3itzltn£Lt CD- R t<DS^tt<7)fcS7t^3. 

Iz&ZbOlts &&0>m*3:&¥mto\s— tfLD 1 (Kg 
780nm) , LD2 ($fi630~650nm) |Z«fc 
S 2 U— tf£¥«#*ffi 1 0 |C12^ U ^UXASP 
»3 0a, 3 0 b, 3 0 c JciStf— AX:?'J 3 O 
>t-\ b 2 O LtSS Lfc^it(03t^i^ 

[0 0 4 6] ^'JXAS&#I4. =ft^^«jXASP»3 

0 a t 2 orofffEa^T" 'J XASP» 3 O b , 3 0 c *> 
e»«JSE£*U Hft^^'J XA9»3 0 a l*B K 7 (DttS 
ttzt X.ltS F S 1 <D#Sri* 'J XAS|l#t?fc 
5o fLT, =«^^»JXASS7>3 0ai:¥ffEgffl^^ 
'JXASP5J-3 0 bt©t#SlitIIjR7^l-ji (^f-f 

£7— B) 3 2-C, ^fTHja^^'JXAgp^S 
0bt30c £(DiStJ^®lZ|±£Jf lf-AX7" 

y«y^®3 4*<^j$$*t-cs„ -rtt*?*.. *mmmx 
tts *e— A©ts*<y^^ps-rsfc«><D«®u>xir 

O^TI*. CCflt fetalis FS1 (^HSf*n = 
1. 9) (DWSCD^yXAlc-f^-^x-v^^^L-C^JjE 
3F*l.fcBK7 («HST^n = 1. 5 2 ) <D#Mfr &*C-5 
Ul/XS?»*<#^tU>X5 1 i LTfiSfiESft-Cl^. 3 
t*— Affl(©ls]Sf<S^4 6li. A^A^SU'>X<Dfi«|C|al+ 

1 <t=«»^yxAgp^3 o a trophic #s<*u— tf 
ld 1 frz>mMt<ti&ifc\£— A(offi6<y^*iag-e^s 
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U>XSi5fl-5 1 tf#£L, [11St^4 61*^7 
X±lzIEM£;h.5t?lfiE£-f £C£j5<T?£, =Aftt:?yX 
AS5»3 0ai:3lf-Affl[5I8T^4 6 (^U-ir-f> 

[0 0 4 7] @jj*<Dr±:<, :7yXASiS#<!:¥« 

iBa*^fc3O0)3fe^aill6 a, 6 b, 7 ft T 

¥3H*U-if LD2<D3S3fcB#, K¥3H*U— «f** 
tf-AlzoixTIi, WrH2U&:?yXASi$#3 0 

c<D<£&ag®T*K$t£-fe*-T, =^^^';XA«i5»3 O a 

-a-, zi';^-^u>X7 2iz#<ctA<-c^s 0 en» 

3 0 afrt>¥fTmmm7*)X^®#3 O b*l=Sfrftfc 

ste-Ai*, g^'jXASP»3 o btw-nmmmzfjx 

[0 0 4 8] *JtltBII=£lvctt, ^srort 
<(c:?'jXAS|S#fl>J?££h£: Lfc*§^l=fcl^T, 2 0 
(D^»{*U— 9 s LD 1 , L D 205511111, -tfcfr^ifcfi 7 
8 0 n m(D-={MS{fc U — if L D 1 t2?fi6 3 0~6 5 O n 

m©*nt u-if LD2t 1 o ±<Dmmm 

5h£LTfc3 (C©1. 5 h WX^— XOF^IC JiIB 

icfc^rii. ^ yy — * u>X7 2<DBipatt. 

1. 5h$. fctxlfo. 73^61. Olz-TSfcA, ± 
1E*J*U>X5 1 (ifeSLMot, gl|liS0S-l?4,ftl!ftfc«fc 
51=, >>U>K'J*;uUi/Xl?4,«fc^) ^ffil^o -5 
¥S*U>X5 1 |C«fc-3T, 2*S6 3 0~6 5 0 
nm(D¥Sftb- 9 s LD2 0%^l-jS-5lt&4l 

y» 7"'JXASP»3 0a, 3 0b, 30ctaU>-$ 
u>X7 2fca>|flHI*<Sfc$y. 'M!ft*ft*. c©«fc5 
4(Mtl:J:oTt. ftlJUMMt,. h©*f 
ft, -ftft, *»ft«:ifffffl»**«L»r» U>X5 
IIZ^oT, g)*L3tEL^^U>X±-C<0N A (HP 
») ^UStS^Rltg-Cs fci:x.l£NA = 0. 38-0. 

4 5, NA = 0. 6&nmV2. Lfrt,, <g¥, /J*fift 

TgiWLTfc<t, EHKfc^T, iKS6 3 0~6 5 0 
nm (LD2) <Dit|g<g3fc<D3SifcSftfc3fc fcf— AISKI* 
fc*-AX:7y -V$il3 4£®i§LT, if 

-< ^ P"^55- ®3 2-T?ESt£*vc, ziyy— 

X7 2T?SRTfc3fetf— AtftS, -?-l-c, BSUftl^ 



ckux) tt^u^x, 3>jy-^u>X7 2 
tf— ix^y «y^®3 4 -east lt a— BCflre-a 

aiLt. 3*0>3tetf-Alz#&LT*S<*»«1 o± 
<D3oa>jte&fiJS6 a, 6 b, 7ICg3fe£ftT5fc?I§iia 
BUt{tOCftai0lRtt*tGflt« *fcl*S*T^S. iRS 
7 8 0 n m ( L D 1 ) roi£ja{l3fca>S6ffc£ftfc3fc fcf— A 

A© If — AX ^'J*;^ 3 0 F«ja>&Hl3fca> tf— AX ^ 'J 

*W3 1 1 wefflft^t R»iBj&««nEe— a 

h^^UXAl 1 1 $SjgLT3t^aiS7-t:g3tLTffl 

KftcnuKti:a>eftiB0!>iim3bteflL £fci*?5£-<?£ 

[0049] *f6w©* n-tiKommm (mtmmw) 
*bi oi=<fcyiftwr*. ^at-rscri: 
<, %b.«us«>mo (itspia^ffl) oaBUMut* 

1. 2mm»f.f^t t ASMO (I^iEB) 0) 

tfLDI (Sfi7 8 0nm), LD2 (iKS630~6 
5 0nm) dtL&^St*U— If LD 1 , LD2fc<fc 

2 oroate^ffiS 8 , 9 $Et Lfe¥BM*SS 10t, 
2 0(D^l3t ; f-1 15, 1 1 6<t, ^'JXASP^3 0a, 
30b', 3 0 dlCiStf— AX^'J 3 O09TIH) 
■C**t*#l**BM*U— IfLDI, L D 2 ir^lSllHS^ 
4l«EISr«?- (CC-CI*, 3tf— Affl@ST»^-4 6fc«J: 
tX2ilSSfi3fett^af 7Atf4 7) t, »g780 n 
mtK!6 3 0-6 5 0 n mflJ^SH* U— tf©^^— 

[0 0 5 0] CCIC, ±153 bf— Affl©IslSf1t ; F4 6IC 

HLTIi, MDffll=ffltx«lg^(=l*, s^ro^oic m 

0iTt& : ?-4 6©Sffiit LT, -SIcMUi/Xl 2 0 
A<fl£JjE£*tfcSl51te<DX<'<— - y-1 2 1 £tefflLT, SX 

If LD 1 i=ft»^'JXA«S^3 0 a <t (Dfel 
|=. ¥BM;u— tf LD 1 fre,a>3fcfc*-A<DS£A<yS£ii 
ST'#su>xs?» (caur/Xi 20) a<s«el, ESr 
tS^f- 4 6 ItWi Is >X± ICES £ ft -5 t r -5 c t *<-(? 
^5. fit, ZOJ:5lc, adl*®l-DflU>Xl 2 0^ 
mt&L. Alt®l-3t*— Affl<DlHlSf» : f : 4 6*^1+5^ 

ft^, Jiiero^fflx^— y- 1 2io>m£&miR-rz>zt 

|Z«fc y, 3 f— Affl(DlEl*fftT4 6<DtiS^S«?T*^S 
CtlCJ&S. Ctrl*, lB^«tt:®a) h^^^ 

F B ^PH=^ft-fr^-n%Ci:lco)5:Aty, LfctfoT, ±1H 
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[005 1] JUT. 7<)XJx&#* 2-20>®&ft^ ¥ 

ol\t. c<D)ii-e*c>i=ifti3-rs. 

[0052] C^'jXiO = ftl&Zf>)XA®&3 Oif 
<D = S 7 'J X All i & ft L fc WrE)2!fl* ^ U X AS&fl- 
3 0 b' t©ffi^Sfl*. 4 )\,* 3 Ztff&tfLi! 

tlTl^o S5ltfiS«!7-f^^li. g?S6 3 Ofre>6 5 
O n ma>¥»{* U-1f L D 2 (DSMI-fcr LTI3\ Sfflft 
10 0%5&. Pfi5fc7 0%&iS, 3 0%£&}4:L. sft 
S7 8 O nm©¥#ttU— tf LD 1 (Difcglz** LTI** 
P<g#50%&i&. Sllifcl O 0%£St«>£Jfmi3«fco 

[0 0 5 3] ¥fTeamj&-f>)XJ±&#3 O b' <t 

3 o d tom-sm*. si*sofi3ti4^py7A3 3 

§ D Cftl*. 2£g6 3 0frP>6 5 0 nmO>¥##U— tf 
LD2<DKglZ*fLri*. Pfl3te±12fclH]$T5te1 5% s 
0^®St3"c7 OyofTStOt L> JSfi780nm©f 
tf LD 1 (DifcglcWLTte, Pfi3tfl)1 
(£2 0%t-r-5. 
[0 0 5 4] Sf=. EJSrftT £<&HflU=Ol^TI;Ju 
•toT-fe-5. -Tfcfc)^ 2^0>#tfc.5i&fia>¥^*U- 

-tfLDI, LD2frt><DAMWlZlt^ m*0>^t<lZ& 
#g{*U— <ffc*fJ£LT, 2 0(D|5]gTtST (4 6, 4 
7) i£fi6 3 0fr*>6 50 nm©flf*l/- if 

LD2i:«lS]LT^-50l*. (fc£ 3 »flJ3?^.fc) 
&iI£!<l3fctife*P?' : 7A4 7 (+1 ^iaSf3tttClU> 
X, -1 &B&f5fel*lHU>Xf1U!!£t,ofc*ay ; 7A) 
-efey. C^I*¥fttHffl^^'JXAgp^3 Ob' T®C: 
»j£L-Tfc&„ 2SS7 8 0 

nmOT^SttU— -tf LD 1 £:»[r)L-CI*.&<DA<, 3 tf— 
Affl<0lslSff§^4 6-Cfe5 <) K(c<tt^fcJ:dl-. C;ti 
I*. HUl/Xl 2 0^Lt = ^7"';XASP»3 0a 
TMI^^Itfcm^SOX^— 9- 1 2 1 (zJ&jfcLTfc-So 
=ftI7"'JXASf»3 0a©fflS (Sit®) I- 
lt. ¥3H*U— tf LD1 , LD20>f£5fe*£=E=*f5 

[0055] c#»f*s«±<o«fi£sai3S:&t;i=/<--/'7- 

-S>fc©B«3 (S lii) 1 O-tlcl*. 2 

OO^ftU— tf LD 1 , LD 2t. 2-3(03t^t±JS 

y, cft&^&ajfg-ti-i*, mutis—- 
£®c:*tL4 5gtei*fc&?t^i is, 119 (cc-e 

/=t^.tf!^li¥l 0-2 4 1 1 9 Cfci&S) (Z 



ffiBSftTl^. ?UXA£@7p<D4D<&S«J-3 0 a, 
3 Ob' , 3 od-e*g^L-fc<t£ii. -tro^mii, 3^ 
tt««i1 OI=**L. 2 <5f£(t^^< L.T^LTifeSo 
^ftf** ¥^<*U— tf LD 1 , LD2-¥>3t^UJS8, 9 
<7>i£fl:£|»Jt-f£frtf>. tf$®#fciji»«:S 
fi1 0$/<^^- i?2 0t*SiU HOgP^-€-0>^'jX 

fcfcjllf, ttBMM 0-3 3 4 498f^S COK5) 

A*ity. ttiufcy-r *cfc£<. ^^xwimmm.^ 

So 

[0056] MMi] uti=. ^voAgseatt* 

-rs. zci-ei*. M^Lfc.ta'saffiisso. 6mm© 
asmo mntomm i^s-x-rx**, axiie 

1 . 2 mm©f-f 79 A«}|A* itlfc^tOUT 

[0 0 5 7] *«J5$0. 6mm©f^X^j!i<gtl;S 

ti:, ;tfi6 3 0~6 5 0nm©*H*U-tf ! LD2i< 
*3I£U 3»a*^lfcSMM{i3t^P^^A4 7 (8 0 

3 3 (8 0%SSt) 1?5»L, JKfi^SI7^;U5i3 2 

(7o%sst) t-sifUT, -t*t-e*ica>Hi o-etts 

*LTL^L\ a 'J>— 9 U>X£3iigL, St«sU>X 
$ST. 0. 6mm(0mi&m<DUmmzitil$L?Z> o 

[0058] mmt&wmt:s.mLt^ti—A(t. 

>X. 3'J^-4tU>X<©M-ec*i&$Sgrill^<7)3t^ 

1- v H:iy, 3 2-eSStLT, s 
lf9flHfc*D9 > '7.&3 3l=j:y« *<D± 1 *|il»T3t*<- 
^«)(B3fe^yXA7?3oS^3t^ 15, 116 

$*lfc2®03t«iaj^8, 9t?S3t$*t5. CCIC % 
S 7 8 0 n mO^^i* U— tf LD 1 t H^fB3fc©«-& 
I*, «l3t^(7)Alf®l=. 7 8 O n m03KS«A -V 

mv. \-*y vZ-lsf&mitZfvisj.ZfJU&X'fr? (CO 
«^l±, SifiSiB^PyvAjRT-tt, ?K&£«) . 

2- 3<0^tlJg8, 9 0>^*L^«)^«^|=J:oTIB^ 

[0 0 5 9] *^PIB©ffl<DS«JSl . 2mm (ftKBI 
G«) «)x-fX9A<#A**ii:. »S780nm<0*3l 
m — 1fLDl4<«3ttS. H44M!l>— tf LD 1 A^t, 
<©3te— Al*. gl^cDwt < Dflu>Xi 2 
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3 2lcA&L-CC;ti£ai& <5 0%®ig) U *><L 
— $U>X »!felU>X*lgr. 1. 2 mmO>g«J5<D 

EBBH=ttX-r*. 

[0O6 0] fB^frS-CSItLfcStf-Ali. f^«l- 
A3 3t?±i *|5]Sr3tl*<te^cD{i3t^UXAA^c.)5:«)^ 

(e^i i 5, 1 i eo>mi5) izaml. m%a* 

fl)iftS6 3 0 ~ 6 5 O n m(D¥Stt U— tf L D 2 %ft[Z 

U>Xl 2 0) lzSLr-*tl-iEaLfc3 e— Affl<D!H 
#^4 6 li s 3 tf-AfflKJ:* h^-v^r>^$«ffl-r 

sii^-e, *^3giiss<i3t^p^ : 7A4 7ic«tsta^ 

ih-frfS-S. tzt7L\tm&m-y . 2mm^ Kilt 
(*<<— 9-£j>LT£IHiif) l=tofc3tl5^<* (5 s 

-fx?) ©tB^srritffillH^-r-s^irotvr. cro 

*§^0> 7 8 0 n mfflCD 2 <1<D 6 #I0(D3fc&aiSf I*. ±T 

Wltte&LX-y— #M®T?Z>^ki><X2Z>o crot^, 
3 K7-y^>^mift5^l*3»S!I 
* ftfc&ill!* P y ^ A £: C rogiSM* D 9 =z> A T? m St 
1 JfelHlST3fe$5»til$tLfc3tiKffillT-S3fe-r-S 
-i6«T'§5. 5Kg7 8 O nm<D3fcfc*— A£7?-f K 

9*i=bi*l-c, 7*— h^v^-^vmwmmz 

*OH4**lf-A*H»4l**^ g*]lcifiS7 8 0 
nm<D#3S#U— tfOJfet*— A£BJ*U 7 

3 0~6 5 0 nmO^^U— y=|^3t4l±-5 

[0 06 1] fc*>\ *f6MI*. JU±<DSIJfea)SI«IZ|SS 
SFftStO-Clifcl*. fctjttf. mi JiJSGM-lljSL-C 
»<fefftta>Bff*0SX*l=B L%|g LT»fr*ifctt 

fey. Lfctfot, tt£-f settflMH*. «o>settAl= 

[O O 6 2] 



h*i>LT. %ttliiBfcfct&*BC±«lcBB 
U A^jlfea)Aaj*t®l-lHl#f*S^-A<gltt>*tfct*— AX 
?9 J:— {tlbU fctjtliJfebf^T'y^fc LT© 

[BBoBULttKB] 

[@2] affi-c^^BtrttT-oflts-rn-cfes. 

[B3] HC<Mfftt?0«*S-rB-Cfe«. 

[@4] BJB7£«*Bti]S«>tti*ott«w-*-B-e6 
«. 

[B6] *&ma>tta>£ftBa>£jft«»-rB-CfcS. 

[@7] Hffdlcfel+STHP^^A (jfrny^A/** — 

[@8] hc<* tn&m&a&ftmi-oi&ftZftomm 
im9i ^mo^ h>iz^.<ommm<Dm^yji-tmx' 
[@io] *mma> <* c, ic«i©iij£C!ifl>«js b 
[ft#<Dlft5!] 

1 fttttiiB 

1 PD1-1 P D 5 gjfcfft^ Cg3fe««) 

2, 3 3t«iais 

2PD1~2PD3, 3PD1~3PD4 SJt*-?- 
4, 5 3fc&UJg 

4PD1~4PD3, 5PD11~5PD42 S3t* 

^ (gftiua) 

6a, 6 b, 7 3fe^aiS 

8, 9 3fc&HJS§ 

10 ^SlK(SiM) 

2 0 /$V *T — V? 

3 0 e— JxXZf'JvZ 

30a, 30b, 30b' , 30c, 30d ^UXA 

3 1, 3 4 tf— AX7*'J^$S 

3 2 ;^SM«?7^;U5i 

3 3 Slt^fSTttt^ P <f =? A 

4 0 1/4 2£fi« 

4 1 *P^5A*^- (SSfttT) 

4 2 yu-f^>{r (Btfll?) 

4 3 TfxP^^A^ (B«f1frT-) 

4 4 (B8H§?) 

4 5 JhPy^AJH^F (0*r«Hf) 
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4 6 3 tf-Affl[a]Sff&^ 

4 7 SiaS^tt^Py^A^ (BSf^) 

5 0 3$ffiU>X 
5 1 ¥I*U>X 
7 1 S&S^— 

7 2 3 'J/— £U>X 

7 5 fcM&U^X 



SO lESIffiM* 

ioi Btr^-^rast^thsi 
1 1 1 

115, 116 

12 0 WlslsX 

12 1 X^<— 9- 

LD1, LD2 »f 



[@1] 




[12] 

1FD2 IPD3 



m3i 



,ipds 



3PD3->__-£) 



1PM 



3PD4' 



S3 



2PD1 
^2PD2 

— 3PI>1 



LDl LD2 
78 Odd 630nm 

L1<L2 



[@4] 



[@5] 






^20 
-10 



LDl 
TBQdb 

(S«3fe) (Pfift) 



L1>L2 
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[g!7] [g|8] 




